General Considerations.
All chemicals and solvents were purchased from commercially available sources and used without further purification. Dry solvents were obtained from a solvent purification system using columns of Al 2 O 3 under argon. 1 H, 13 C and 19 F NMR spectra were obtained with Bruker Avance-400 MHz with residual solvent peaks or tetramethylsilane as the internal reference. Multiplicities are described using the following abbreviations: s = singlet, bs = broad singlet, d = doublet, dd = doublet of doublet, t = triplet, m = multiplet. Chromatography was performed using an automated Biotage Isolera® with reusable 120 g or 60 g Biotage ® SNAP Ultra C-18 cartridges or standard silica cartridges. High-resolution mass spectra were obtained using a Thermo Q Exactive TM Plus via (ASAP-MS) by the mass spectrometry facility at the University of Wisconsin (funded by NIH grant: 1S10OD020022-1 The cathodic-to-anodic peak-current ratio differs under various conditions. These results show that PINO is unstable under basic conditions. 
Optimization of the Reaction Conditions a) Evaluation of currents and potentials.
Reactions were performed in a divided cell according to "Conditions A" described in section 5 below. The cationic portion of the electrolyte also has an influence on the reaction. For example, use of 2,6-DTBPyH + ClO 4 -instead of LutH + ClO 4 -as the supporting electrolyte resulted in higher yields for some of the substrates. Lutidinium can displace iodide from some of the benzylic iodide products, and lutidine can undergo iodination of the benzylic methyl groups under the reaction conditions. For example, Figure S3 shows the formation of benzyllutidinium and the iodination product of lutidine during the iodination reaction of 4-chlorotoluene. Figure S4 shows a crude NMR spectrum from an electrolysis reaction under Conditions A (see section 5, below) in the absence of a methylarene substrate, but containing 0.3 M 2,6-lutidine. Table 1 of the manuscript, for additional data) Table S3 . Evaluation of catalyst and iodine loading e) Effect of Electrode Material Voltammetric study of the NHPI and methyarene oxidation were studied using different electrode materials. CVs of 4-chlorotoluene are shown in Figure S5 . Glassy carbon was used as the electrode for further voltammetric studies and bulk electrolysis reactions (RVC). The observed redox potentials are comparable to those reported in the literature. 
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f) Evaluation of mediators Voltammetry and chronoamperometry were used after bulk electrolysis to probe the stability of different imidoxyl radicals. Figure S6 shows the voltammograms of NHPI and Cl 4 NHPI before and after a 10 min bulk electrolysis, recorded using a rotating disc electrode (the current is proportional to the bulk concentration of electroactive species). These results show that concentration of PINO ( Figure S6 -A) is higher than Cl 4 PINO ( Figure S6-B) , and are indicative of the higher stability of PINO under these conditions. When NHSI was subjected to the same conditions, no reduction current was detected after bulk electrolysis, demonstrating the instability of SINO. Chronoamperometry was used to probe the stability of imidoxyl species generated by electrolysis by measuring the cathodic current at constant potential (0.22 V vs Fc/Fc + ; cf. Figure S6 ). The time courses reveal the half-life of PINO is ~ 4 min, while Cl 4 PINO is ~ 40 s. Figure S7 . Concentration profiles of PINO (electrochemically generated from NHPI) (red) and Cl 4 PINO (electrochemically generated from Cl 4 NHPI) (blue). The currents are normalized based on the initial concentration of PINO after bulk electrolysis. 
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The reactivity of these mediators was also evaluated by bulk electrolysis with 2-bromotoluene as the substrate, in which NHPI lasted 2 and 4 h longer than Cl 4 NHPI and NHSI respectively and gave the best yield (68%). The yields with NHSI and Cl 4 NHPI were only 28% and 51% with a significant amount of starting material intact. g) The effect of supporting electrolyte of cathodic compartment. Figure S9 depicts the anodic reaction (generation of PINO and LutH + ), cathodic reaction (H 2 evolution and consumption of LutH + ) and ion transfer through the membrane during bulk electrolysis. The solvent from both cell compartments was removed under vacuum, and the residue was purified by column chromatography on silica gel with a gradient eluent of pentane and ethyl acetate to give the product. Figure S10 . H-type divided cell for electrolysis. Left: before bulk electrolysis; Right: after bulk electrolysis.
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Benzyl Pyridinium Formation
The reaction was carried out using an H-type divided cell equipped with a reticulated vitreous carbon anode (RVC, 30 PPI, 4.0 cm x 1.0 cm x 0.6 cm, ~ 3.0 cm was immersed in the solution) and a platinum wire cathode (1.0 cm, spiral wire). In the anodic chamber, methylarene (3.0 mmol), NHPI (0.45 mmol, 15 mol%), I 2 (0.06 mmol, 20 mol%), Pyridine (6.0 mmol, 0.6 M) and PyH + ClO 4 -(6.0 mmol, 0.6 M) were dissolved in CH 3 CN (10.0 mL). In the cathodic chamber were 
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The reaction was conducted following conditions A. NMR yield: 69% Spectra Available in the Literature: Yes The reaction was conducted following conditions B. NMR yield: 57% When the reaction was conducted using conditions A, the NMR yield was 51%. Spectra Available in the Literature: Yes 
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The reaction was conducted following conditions B. NMR yield: 68%; Isolated yield: 62% (147 mg, light yellow solid); the NMR yield was 56% under conditions A. Spectra Available in the Literature: Yes 
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The reaction was conducted following conditions B. NMR yield: 69%; isolated yield 68%, (201 mg, brown oil); the NMR yield was 58% under conditions A. Spectra Available in the Literature: Yes 
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The reaction was conducted following conditions B. NMR yield: 67%; the NMR yield was 61% under conditions A. Spectra Available in the Literature: Yes 
4
The reaction was conducted following the general procedure for benzyl pyridinium formation. 
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The reaction was conducted following the general procedure for benzyl pyridinium formation. NMR yield: 86% Spectra Available in the Literature: Yes
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The product decomposed during purification. Therefore, the crude NMR spectrum is provided in the collection of spectra below.
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The reaction was conducted following the general procedure for benzyl pyridinium formation. NMR yield: 56% Spectra Available in the Literature: No The product decomposed during purification. Therefore, the crude NMR spectrum is provided in the collection of spectra below. ) and NaH (0.24 mmol, 2.0 equiv.) were added into DMF (0.5 mL), to which was added the solution of 2f (0.12 mmol in 0.5 mL DMF) dropwise. The mixture was stirred at room temperature for 3 h, after that the reaction mixture was extracted with EtOAc and water. The organic layers were combined, dried over Na 2 SO 4 and concentrated, the residue was purified by column chromatography on silica gel with a gradient eluent of pentane and ethyl acetate to give 11 (23 mg, light yellow oil). The spectrum was consistent with the literature data. 2) C-O bond formation 2h (0.2 mmol) and Permethric acid (0.22 mmol, 1.1 equiv.) were dissolved in DMF (2.0 mL), followed by addition of Na 2 CO 3 (4.0 equiv.). The mixture was stirred at 50 o C for 6 h, after that the reaction mixture was cooled to room temperature and extracted with EtOAc and water. The organic layers were combined, dried over Na 2 SO 4 and concentrated, the residue was purified by column chromatography on silica gel with a gradient eluent of pentane and ethyl acetate to give 12 (75 mg, viscous oil). The spectrum was consistent with the literature data. 
